Reduction by lead of hydrocortisone-induced glycerol phosphate dehydrogenase activity in cultured rat oligodendroglia.
Time- and dose-dependent toxic effects of lead (Pb) acetate on astroglia, oligodendroglia, and meningeal fibroblasts cultured from immature rat brain were measured. Cultures were exposed for 3 d to Pb (1, 10, and 100 microM) and then examined immediately (Day 0) or 3 or 10 d after Pb treatment was discontinued. The percentages of astroglia and fibroblasts excluding dye were unaffected by Pb, whereas the percentage of oligodendroglia excluding dye decreased significantly (P less than 0.01) at all time points after exposure to 100 microM Pb. Lead (100 microM) also reduced the total cell numbers of astroglia, oligodendroglia, and meningeal fibroblasts. Amino acid incorporation into protein by oligodendroglia was stimulated after exposure to 100 microM Pb at all time points and also by 1 and 10 microM on Day 3. Incorporation was stimulated in astroglia only on Day 0 by 10 and 100 microM. Hydrocortisone-stimulated glycerolphosphate dehydrogenase (GPDH) activity was assayed in oligodendroglia cultures. A significant decrease in specific activity was seen after a 4-d exposure to lead. Because oligodendroglia are responsible for myelin synthesis in the central nervous system, and GPDH may synthesize a precursor for myelin lipid synthesis, it was proposed that the hypomyelination observed in lead-intoxicated neonatal rats may result partially from a primary toxic effect on oligodendroglia. GPDH activity was not inhibited by Pb in mixed glial cultures containing both astroglia and oligodendroglia. This result suggests that astroglia in culture have the ability to delay the lead-induced inhibition of oligodendroglial GPDH activity and supports the hypothesis that astroglia in culture serve a protective function.